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(71) I, Ernst Sauerbruch, of 7702 
Gottmadingen, Kreis Konstanz, Federal Re- 
public of Germany, a German citizen, do 
hereby declare the invention, for which I 
5 pray that a patent may be granted to me, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to injection mould- 

10 ing machines. 

In a known injection moulding machine 
for thermoplastics, thermosetting plastics 
material and elastomers, having an injecting 
unit associated with the mould and also hav- 

15 ing at least one mobile mould carrier plate 
or platen, for example, the magnitude of 
the injection pressure and the after-pressure 
(the pressure applied after the injection 
operation is finished or after the mould is 

20 filled) is set by hand by means of a pressure 
limiting valve in accordance with the type 
of moulding composition and the form of 
the moulded article. The dynamic pressure 
which is the pressure produced during the 

25 plasticising operation by the filling of the 
plasticising cylinder is controlled by an ad- 
justable throttle, which presents a varying 
resistance to the outflow of the hydraulic 
fluid displaced by the plunger. The amount 

30 of the dosaging travel is fixed in dependence 
on the axial movement of the plasticising 
screw, being equal to the length of the return 
travel which the hydraulic cylinder carries 
out in the axial movement of the plasticing 

35 screw. A piston rod connected to the plas- 
ticing screw extends out of the cylinder and 
comprises a strip device which co-operates 
with a contact switch adapted to be dis- 
placed. Depending on the position of the 

40 contact switch, which limits the axial move- 
ment of the plasticising screw, the length of 
the dosaging travel can be varied. The tem- 
perature of the moulding composition can 
also be adjusted by known temperature con- 

45 trol devices to a predetermined amount. The 
aforesaid parameters, therefore, are ad- 
justed in accordance with the type of 
moulded article to a specific value which 


they maintain at the same level in each 
individual working cycle. But in actual 50 
practice it may happen that for example the 
mass volume varies from shot to shot as a 
result of irregularities in the means prevent- 
ing a return flow. The viscosity of the plas- 
ticised material may also vary in the in- 55 
divirdual working cycles. These irregulari- 
ties cannot be corrected within the working 
cycles, and often result in the finished 
moulded articles varying from one another 
considerably in weight and quality. 60 

According to one aspect of the invention 
there is provided a method of operating an 
injection moulding machine which includes 
the steps of monitoring the size of the re- 
lative movement in the opening sense which 65 
occurs between the mould halves at the end 
of an injection moulding cycle on account 
of the positive pressure developed in the 
mould and regulating for a subsequent 
moulding cycle iii dependence on the mag- 70 
nitued of such relative movement at least 
one parameter selected from injection pres- 
sure, after-pressure, dynamic pressure, dos- 
aging travel and cylinder temperature. 

According to another aspect of the in- 75 
vention there is provided an injection mould- 
ing machine including monitoring means for 
monitoring the size of the relative movement 
in the opening sense which occurs between 
the mould halves at the end of an injection 80 
moulding cycle on account of the positive 
pressure developed in the mould and regu- 
lating means for regulating for a subsequent 
moulding cycle in dependence on the mag- 
nitude of such relative movement at least 85 
one parameter selected from injection pres- 
sure, after-pressure, dynamic pressure, dos- 
aging travel and cylinder temperature. 

The amount of this mould opening move- 
ment can be measured by known mech- 90 
anical, electrical, electro-mechanical, hy- 
draulic or pneumtic measuring devices. The 
measuring device is generally connected by 
a control line to a control device and the 
latter is connected to the particular part, for 95 
example an infinitely variable pressure limit- 
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ing valve, whereby the corresponding para- 
meter, for example the injection pressure 
and/or the after-pressure (or held pres- 
sure), can be varied when a specific toler- 
5 ance range is exceeded or gone below. The 
amount of this tolerance range within which 
the control of the part does not respond to 
mould opening movements, can be predeter- 
mined. 

10 In a preferred form of injection moulding 
machine, in order to measure the spacing be- 
tween the two mould carrier plates, there is 
arranged at the mobile mould carrier plate a 
measuring rod which co-operates with a 

15 measuring device secured to the machine 
frame. 

Using the invention it is possible auto- 
matically to so regulate the parameters 
which determine the quality of the moulded 

20 articles that they are in their optimum setting 
at each working cycle. If any irregularity 
takes place within a working cycle, for ex- 
ample if excessive injection takes place, the 
result is a greater opening movement of the 

25 mould at the end of the injection operation. 
At the same time with this greater opening 
movement for example the dosaging travel 
for the next working cycle is reduced, so 
that less moulding material enters the mould 

30 arid excessive injection into the mould is 
prevented in the next working cycle. The 
parameters: injection pressure, after-pres- 
sure, dynamic pressure, dosaging travel and 
cylinder temperature can thus always correct 

35 themselves towards their optimum. The re- 
sult is greater uniformity of moulded articles 
as regards shape, weight and quality. The 
preselectable magnitude range of the mould 
opening movements within which no regu- 

40 lation of the parameters takes place, avoids 
having too sensitive a system. Since regu- 
lation takes place only if this tolerance 
range is exceeded or gone below, automatic 
optimising of the set parameters is achieved. 

45 A preferred embodiment of the invention 
will now be described, by way of example 
only, with reference to the accompanying 
drawing. 

The diagrammatic drawing shows an in- 

50 jection moulding machine having a mould 
1 whose mould half 2 is secured on a mobile 
mould carrier plate 3 and the other mould 
half 4 on the machine frame 5. The mobile 
mould carrier plate 3 is driven by hydraulic 

55 pistons 6 guided in clamping cylinders 7. 
The mould 1 has associated therewith an in- 
jection unit 8 with a plasticising and inject- 
ing screw 9. The plasticising and injecting 
screw 9 can be displaced axially by a hy- 

60 draulic piston 10 which is guided in a 
cylinder 11. 

The injection moulding machine com- 
prises a distance measuring device for mea- 
suring the spacing A between the mould 

65 carrier plate 3 and the machine frame 5. 


The spacing measuring device consists of a 
measuring rod 12 which is arranged on the 
mobile mould carrier plate 3 and co-oper- 
ates with a measuring head 13 secured on 
the machine frame 5. From the measuring 70 
head 13 a control line 14 leads to a control 
device 15 which is connected to an infinitely 
variable pressure limiting valve 16. The 
pressure limiting valve 16 is arranged in con- 
nection with a pressure conduit 17 leading 75 
from a pump 18 to the cylinder 11. Before 
the entry of the pressure conduit 17 into the 
cylinder 11 there is arranged a hydraulic 
valve 19 whereby the beginning and end of 
the axial displacement of the injecting screw 80 
9 are initiated. 

. The apparatus provided by the invention 
operates as follows: 

By introducing hydraulic fluid into the 
clamping cylinders 7, the mould 1 is closed 85 
and held shut with a constant pressure. . At 
the same time the distance measuring device 
12, 13 is actuated by closing a circuit. To 
initiate the injection operation, the hydraulic 
valve 19 is opened and the injecting screw 9 90 
is displaced axially in the injection direction. 
As soon as the mould cavities are filled a 
positive pressure is produced which tends to 
open the mould. The mobile mould half 2 
is moved by fractions of a millimetre in the 95 
opening direction. The amount of this open- 
ing movement is measured by the distance 
measuring device 12, 13 and transmitted to 
the control device 15. The control device 
15 can be a commercially obtainable elec- 100 
tronic unit with an adjustable tolerance 
range corresponding to a specific allowable 
distance variation range of the mould halves, 
and within the limits thereof the injection 
pressure is kept to an optimum constant 105 
value. As long as the distance variation is 
within these given limits, the injection pres- 
sure does not change. But if the mould 
opening movement is smaller than the lower 
limits of the tolerance range, this is a sign 110 
that the injection pressure is set too low. The 
control device 15 in this case regulates the 
pressure limiting valve 16 for the next work- 
ing cycles to a higher injection pressure. If 
the tolerance range is exceeded, on the other 115 
hand, the injection pressure is regulated in 
inverse proportion to the mould opening 
movement. Owing to the greater mould 
opening movement, the measuring head 13 
by way of the control line 14 and the control 120 
device 15 sets the pressure limiting valve 16 
to a lower value for the next working cycles. 
This is also true in the same way for the 
control of the after-pressure. The dynamic 
pressure produced during plasticising can 125 
be controlled also by operating an adjust- 
able dynamic pressure throttle (not shown) 
associated with the cylinder 11. As a result 
a varying viscosity is achieved for the plas- 
ticised composition. 130 
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The amount of the dosaging travel also 
determines the degree of filling of the 
mould. A considerable opening movement 
of the mould points to an excessive dosaging 
5 travel. From the measuring head 13, a 
closing valve (not shown but, arranged for 
example before the said throttle) is operated 
and the instant at which the valve closes czta 
be modified. At the next working cycle, the 

10 dosaging travel is then shortened owing to 
the earlier closing time, and thus the degree 
to which the mould is filled is reduced. 

It is also possible in this way to influence 
the temperature of the moulding composi- 

15 tion or its viscosity. The heating of the 
plasticising cylinder can be regulated by a 
temperature control device connected by way 
of a control line to^ the measuring head of 
the distance measuring device. 

20 

WHAT I CLAIM IS: — 
1. A method of operating an injection 
moulding machine which includs the steps of 
monitoring the size of the relative movement 

25 in the opening sense which occurs between 
the mould halves at the end of an injection 
moulding cycle on account of the positive 
pressure developed in the mould and regu- 
lating for a subsequent moulding cycle in 

30 dependence on the magnitude of such rela- 
tive movement at least one parameter 
selected from injection pressure, after- 
pressure, dynamic pressure, dosaging travel 
and cylinder temperature. 

35 2. A method according to claim 1 con- 
ducted substantially as herein described and 
exemplified. 

3. An injection moulding machine in- 
cluding monitoring means for monitoring the 


size of the relative movement in the opening 40 
sense which occurs between the mould halves 
at the end of an injection moulding cycle on 
account of the positive pressure developed 
in the mould and regulating means for regu- 
lating for a subsequent moulding cycle in 45 
dependence on the magnitude of such rela- 
tive movement at least one parameter 
selected from injection pressure, after- 
pressure, dynamic pressure, dosaging travel 
and cylinder temperature. 50 

4. An injection moulding machine ac- 
cording to claim 3, in which said monitoring 
means comprises a mechanical, electrical, 
electro-mechanical, hydraulic or pneumatic 
measuring device for measuring said relative 55 
movement, and in which said regulating 
means comprises a control device connected 

by a control line to said measuring device 
and adapted to vary said parameter when 
said relative movement has a value below or 60 
above a specific tolerance range therefor. 

5. An injection moulding machine ac- 
cording to claim 3 or claim 4, in which said 
monitoring means comprises a measuring 
rod attached to the movable mould carrier 65 
plate and a measuring head adapted to co- 
operate with said measuring rod and fixed to 

the frame of said machine. 

6. An injection moulding machine con- 
structed and arranged substantially as herein 70 
described and as illustrated with particular 
reference to the accompanying drawing. 

MEWBURN ELLIS & CO., 
Chartered Patent Agents, 
70/72 Chancery Lane, 
London WC2A IAD. 
Agents for the Applicant. 
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